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Abstract 
The papers in this section represent the proceedings of the Symposium, “Current Advances in Avian 
Immunology” held preceding the 1993 Poultry Science Association Meeting. The symposium papers are 
initiated by contributions from two keynote immunologists, Noel Rose and Bruce Glick. Subsequent 
contributions follow a progression in which current concepts regarding avian immune mechanisms are 
first detailed by immune cell type. This is followed by consideration of interactions between the avian 
immune system and other genetic or physiological factors, including the soluble mediators for these 
interactions. Finally, a discussion of immune-environment interactions leads into presentations describing 
current and future strategies for immune management of poultry. 
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information in the industrial field setting 
have been greatly enhanced through re-
cent avian immunology research. As a 
result, the traditional modes of partition-
ing those scientific forums covering fun-
damental immunology from others deal-
ing with immunologically related animal 
health issues would seem to be outdated. 
Such single-issue forums are not likely to 
serve the research and commodity com-
munities as well in the future as they did 
in the past. For this reason, the authors 
believe that this early attempt to produce 
a fully integrated avian immunology sym-
posium will enhance the use of immune 
mechanistic information for improved 
poultry management. 
THE AVIAN IMMUNE SYSTEM—A 
GENETICIST'S PANDORA'S BOX 
A remarkable feature of the avian 
immune system is that it has led the way 
in the development of many concepts of 
many fundamental biological processes. 
This system literally has "something for 
everyone" contained within the spectrum 
of biological mechanisms. For example, in 
the 1970s an immunological controversy 
raged concerning whether immunological 
diversity (i.e., antibody diversity and sub-
sequently diversity of the T cell receptor) 
was determined primarily by germline 
diversity (Delovitch and Baglioni, 1973; 
Premkumar et al., 1974; Storb, 1974) or by 
somatic processes (Tonegawa et al., 1974, 
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INTRODUCTION 
The papers in this section represent the 
proceedings of the Symposium, "Current 
Advances in Avian Immunology'' held 
preceding the 1993 Poultry Science Associ-
ation Meeting. The symposium papers are 
initiated by contributions from two key-
note immunologists, Noel Rose and Bruce 
Glick. Subsequent contributions follow a 
progression in which current concepts 
regarding avian immune mechanisms are 
first detailed by immune cell type. This is 
followed by consideration of interactions 
between the avian immune system and 
other genetic or physiological factors, 
including the soluble mediators for these 
interactions. Finally, a discussion of 
immune-environment interactions leads 
into presentations describing current and 
future strategies for immune management 
of poultry. 
The breadth of scope among these 
papers reflects the current status of avian 
immunology: namely, that the information 
base for the avian immune system has 
reached a sufficiently significant level to 
consider the application of integrated 
systems of immune management for poul-
try. Both the understanding of fundamen-
tal immune mechanisms evident in the 
following papers and the use of this 
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1976). Results from rodent studies sug-
gested that both factors made significant 
contributions to diversity and that B and T 
cell diversity had many similarities. Sig-
nificant germline information existed 
among functional minigenes, but this in-
formation was greatly amplified through 
somatic DNA rearrangements (Hood et ah, 
1980). A compromise mechanism had been 
discovered producing the equivalent of a 
genetic theoretical draw. Many minigene 
segments for antibody and T cell receptor 
genes existed in the rodent germline, but 
somatic recombination of these segments 
was also necessary for the generation of 
diversity (reviewed in Hunkapiller and 
Hood, 1989). Nevertheless, the glimpse of 
the rodent immune system during the 
1970s proved to be a poor predictor for 
the same diversity question in avians as 
elucidated during the 1980s and 1990s. 
The generation of antibody diversity in 
birds (Thompson, 1992; Thompson and 
Masteller, 1994), although having a similar 
outcome to that in rodents, could hardly 
be more different in biological mechanism. 
The genetic mechanism for avian antibody 
diversity fulfills as pure a somatic form of 
diversity generation as ever envisioned by 
such "somatic theory" proponents as 
Tonegawa (1983). Germline-encoded genes 
would permit the expression of only one 
or a few (via junctional diversity) antibody 
molecules; but a process previously 
thought to be rare in higher organisms, 
gene conversion, provides the vehicle for 
massive generation of diversity (Reynaud 
et al, 1987,1989; McCormack and Thomp-
son, 1990). This discovery also led to the 
recognition that the bursa of Fabricius is 
not just the site for B cell differentiation, 
but also an organ designed to permit gene 
conversion to occur (see Glick, 1994; 
Paramithiotis and Ratcliffe, 1994; Thomp-
son and Masteller, 1994). 
A remarkable feature of the avian 
immune system is that the anatomical 
dichotomy of B cell vs T cell differentia-
tion (e.g., bursa vs thymus) reflects an 
equally great dichotomy in the mechanism 
for diversity generation. The reason is 
that, in contrast to B cells, the avian T cell 
repertoire is generated not through mas-
sive intrachromosome gene conversion, 
but rather almost exclusively through 
rearrangement of multiple T cell receptor 
minigenes (Cooper et al, 1991). Differences 
in the expression of recombinant activat-
ing genes (RAG) may be related to the 
gene conversion differences among avian 
B cells and T cells (Carlson et al, 1991) 
(Figure 1). Therefore, avian T cell diversity 
occurs in a fashion similar to that found in 
rodents. A likely reason for this mechanis-
tic difference between avian B cells and T 
cells is based on the role of T cells as 
immune regulators. The T cells must be 
"educated" in the thymus to ensure that 
potentially autoreactive clones of T cells 
are not permitted to mature. An ongoing 
gene conversion process in the thymus 
would wreak havoc with the positive and 
negative selection process important in the 
determination of mature T cell repertoire. 
This would ultimately compromise the 
integrity of the T cell maturation process. 
Several lessons can be learned from this 
progression of immune discovery. First, 
had chicken B cells served as the proving 
ground for the "germline vs somatic" 
immunological theorists, the somatic 
diversity advocates would have emerged 
with a clear victory at least until the 
discovery of the avian T cell receptor, 
where germline advocates could take sol-
ace. More importantly, this comparison 
establishes the essential need to formulate 
applied immunology strategies based on 
direct fundamental avian immune infor-
mation. The extrapolation of mammalian 
immune information to avian species may 
hold well in a crude outcome-based com-
parison. However, with immune manage-
ment strategies more frequently depen-
dent upon specific mechanistic informa-
tion, immunological research conducted 
with the relevant avian species becomes 
even more essential. Support for this 
statement is evident in a consideration of 
the immunological database required to 
pursue the emerging technology of poul-
try in ovo vaccination (Miles and Gilders-
leeve, 1991). Clearly no amount of 
xenogeneically extrapolated mammalian 
embryonic immune function information 
can adequately substitute for direct 
mechanistic knowledge of avian immune 
development. 
For this reason, the information con-
veyed in the following papers contributes 
to two important areas. First, the range of 
biological mechanisms contained within 
the immune system is largely defined 
through comparisons of avian vs mam-
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thymus bursa of Fabricius 
c 
n > 
Diversification of TCR 
during VDJ joining 
Diversification of Ab 
through gene conversion 
FIGURE 1. Differential genetic mechanisms used among chicken B and T lymphocytes for the generation 
of immunological diversity. The abbreviation Ab is used for antibody whereas TCR stands for the T cell 
receptor. Genetic elements comprising coding regions of the TCR and immunoglobulin genes are abbreviated 
as follows: V = variable gene segment; D = diversity gene segment; J = joining gene segment; C = constant 
region gene. 
malian immunology (Cooper et ah, 1991). 
Second, direct knowledge of the avian 
immune system can and will continue to 
contribute to the economic vitality of the 
poultry industry, the need to produce 
adequate food supplies for a growing 
population, and the need to manage 
agricultural animal species in a way that 
optimizes the welfare of the animals. It is 
clear that avian immunology research has 
achieved a plateau in which the full utility 
of the information is about to be realized. 
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